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ABSTRACT OF THESIS 
The purpose of this experiment was to determine if an intense, 
novel, interpolated activity such as a flash of light would interfere 
with retention. If the flash interfered with retention the experiment 
was designed to determine whether the interference was due to inter-
ference with the perseverative process or to other factors such as 
competition of response, negative conditioning, and the learning of 
a fear response. 
All Ss observed a pattern of Slights for S seconds. Ten sec-
onds later they were tested for retention of the light pattern . Experi-
mental group 1 had an intense flash of light interpolated immediately 
after the first test for retention. Experimental group 2 had the 
flash of light interpolated :i.m.mediately before the first test for 
retention. A control group received no flash. All Ss were retested 
24 hours later. The retest scores were then analyzed by t tests. 
The two experimental groups did not differ significantly from 
each other or from the control group on either the test or retest. 
The hypotheses were not supported. 
The similarity of the retest means and variances for the two 
experimental groups suggested that the flash of light interfered just 
as much when it was presented after the response as when it was pre-
sented before the response. Further evidence is necessary to either 
substantiate or refute this observation. 
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Forgetting increases as time increases. Time, however, is not 
the cause of forgetting. McGeoch and Irion (19.52, p. 402) say, 11 ••• 
time, in and of itself, is not a determining condition of events in 
nature. 11 
Forgetting has also been explained as, 11 ••• a decrease in 
recall due to lack of use of the material" (Stevens, 19.51, p. 67.5). 
Some physiological changes might cause a minor decrement in recall in 
this manner. Perhaps, however, the most plausible explanations lie in 
perseveration theory. In general these theories maintain that a 
11 trace, 11 reverberating circuits, or some such neurological pattern 
modifies the organism, particularly the central nerv-ous system, and 
that this modification is necessary for retention or, 11permanent, 11 
memory (Hebb, 1949; Overton, 19.59). Anything that might interfere 
with the t1trace11 or pattern would cause deterioration of the memory. 
This neural activity is generally believed to persist for a period of 
time after perception or practice and the memory becomes 11 set 11 or 
fixated more firmly as a result of this activity. 
One group of studies which have often been used as evidence 
for perseveration theories are the studies in which an interpolated 
activity consisting of an intense, novel stimulus is found to inter-
fere with retention. There are usually, however, alternative inter-
pretations of these studies. The usual interp~etation is that an 
intense, novel stimulus interferes with the perseveration process. 
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Other interpretations maintain that other factors such as 
interference of responses, negative conditioning, interference with an 
ongoing response, and the unique effect of electroconvulsive shock (ECS) 
can account for the decrement in retention. 
A review of the experiments using an intense, novel interpol-
ated activity will be made to determine if an experimental design can 
be found which will separate interference with retention into two 
factors: interference with the perseverative process and interference 
due to factors other than the interference with the perseverative 
process . 
Duncan 's (1949) study is widely cited as evi dence for the per-
severation theories of learning. He trained nine groups of r~ts to 
avoi d a charged grid. The experimental groups were then given ECS · 
through the ears either 20 seconds, 40 seconds , 1 minute, 4 minutes, 
15 minutes, 1 hour, 4 hours, or 14 hours after each training trial. 
A control group was given shock through the legs . The ECS signifi-
cantly reduced learning in the 20 second group. No decrement i n 
learning was found in the groups that received shock after an 
interval longer than 1 hour. Duncan interpreted his findings within 
a perseveration framework. 
Gerard (1955) reports a similar study in which hamsters were 
used. He concluded, 11 when t he interval between experience and 
shock was reduced to 1 hr, some defects began to show; at 15 min 
learning was seriously retarded; and at 5 min or less it simply di d 
not occur" (Gerard, 1955, p. 229) • 
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Thompson and Dean (19.55) considered the studies by Duncan and 
Gerard inadequate because the retardation in learning could have been 
aggravated by the cumulative effects of repeated convulsions and the 
subjects that received convulsions shortly after each trial may have 
been subject to some negative conditioning to the goal box. Thompson 
and Dean gave the rats only 1 ECS and they gave this shock at the ter-
mination of training. This is a very significant difference in tbat it 
significantly reduces the possibility of negative conditioning, inter-
fering responses, and the learning of a strong, interfering fear 
response . Significant decrements in learning occurred in the groups 
that received shock 10 seconds, 2 minutes, and 1 hour after the final 
training trial. The decrement was inversely related to the time 
interval. The results were even more striking than the effects found 
by Duncan (1949) and Gerard (1955). This study seemingly provided 
conclusive evidence for perseverative theories as no alternative 
interpretatio.ns were justified at the time. 
These studies have all been interpreted, or given as evidence, 
for perseveration theories of memory. A recent series of related 
experiments has, unfortunately, reduced the value of these studies as 
evidence for perseveration theories. 
Hunt and Brady (19.51) trained 20 rats in the Skinner Box. Once 
the lever pressing r~~ponse had been acquired the rats were reinforced 
intermittently and at irregular intervals. The rats then learned an 
emotional response to a "clicker" sound. This response was conditioned 
by a painful shock. An experimental group received 21 ECS after the 
4 
conditioning. When the "clicker" sound was presented in the Skinner 
Box the exper:ilnental animals did not defecate or significantly reduce 
their lever pressing output; 'Whereas the control animals defecated and 
their output in the Skinner Box was significantly reduced. The authors 
concluded that, 11The ECS had virtually eliminated the conditioned emo-
tional response in the experimental animals" (Hunt and Brady, 19.51, 
P• 93) • 
Geller, Sidman, and Brady (19.55) thought that the elimination 
of a conditioned emotional response by ECS might be due to acquisition 
recency. Their study is very similar to the one by Hunt and Brady 
(1951) except the conditioned emotional response was conditioned before 
the acquisition of the lever pressing habit in the Skinner Box. The 
results showed that the ECS eliminated the conditioned emotional 
response regardless of its acquisition recency. 
Heistead (19.5.5) trained 30 rats to avoid a shock by moving to 
an adjoining section of an alley at the onset of reduced illumination. 
The groups were matched according to activity before the study began. 
A control group of JO rats received the same number of trials but 
received no shock. Eighteen of the thirty rats in each group were 
then given 14 ECS treatments. Retention tests were given 4 days after 
termination of the shock treatments to determine its effect on the 
retention of the conditioned avoidance response. The ECS depressed 
activity in the control group but it did not effect the activity of the 
group that received avoidance training. The ECS significantly atten-
uated the conditioned avoidance response. The authors thought the ECS 
produced drive changes, and changes in autonomic activity. 
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Miller and Coons (1955, p. 395) said that, 11 ••• in Duncan's 
design, any fear or conflict aroused by the ECS would produce the same 
effects as any amnesia." To control for this factor they trained rats 
to run to a food goal and then gave them trials with shocks to their 
feet at the goal. This was followed by ECS 20 seconds, 60 seconds and 
1 hour later. They reasoned that amnesia for the foot shock would 
retard learning to not run, fear of ECS would accelerate learri.ing to 
not run. There was no evidence for the amnesia hypothesis. The trend 
was opposite to Duncan's but not statistically reliable. F'urther experi-
mentation with 42 rats learning to reverse an avoidance habit supported 
the trend: the fear of ECS accelerated learning. This evidence tends 
to support a conflict but not an 811lnesia hypothesis. 
The earlier studies (Duncan, 1949; Gerard, 1955; Thompson and 
Dean, 1955) seemed at one time to be adequate evidence for persever-
ative processes. The study by Thom s on and Dean in particular elimin-
ated all other available interpretations at the time. More recent work 
(Geller, Sidman, and Brady, 1955; Miller and Coons, 1955; Heistead, 
1955), however, suggests that learning which is based on fear is likely 
to be effected by ECS. This evidence indicates that an alternative 
interpretation may be involved in these studies: the unique effect of 
ECS upon learning which is based upon fear. This effect might have 
caused the results which Duncan (1949), Gerard (1955), and Thompson 
and Dean (1955) found. 
The previous studies have used an intense interpolated activity. 
The experimental procedure used by Thompson and Dean (1955) precludes 
any alternative interpretation other than perseveration theory or the 
unique effect of ECS upon learning based upon fear. 
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Studies in which human subjects have been subjected to an 
intense, novel, interpolated activity are relatively scarce. A study 
by White (1932) seems to fit this category fairly well. Four lists 
of 15 nouns were presented 1 time to each subject. After a list had 
been eJqJosed the subject was either given an electrical stimulus and 
then read a book for 12 :minutes or read jJmnediately for the 12 minutes. 
They were then tested. The subjects then read for 5 minutes. At the 
end of the 5 minutes a new list was presented and the procedure was 
repeated until each subject had been given all four l ists . All subjects 
were shocked on 2 of the 4 lists. 'White found that electrical stimula-
tion up to 10 seconds after learning the lists facilitated recall in 
13 of the 30 subjects, hindered recall in 15 subjects and had no effect 
on 2 of the subjects. The increased muscle tension following the shock 
was thought to facilitate retention. 
Harden (1930) found that reading aloud, reading with a noise 
and a flash of light, reading with shock or threatened shock, loss of 
bodily support and noise all yield a decrement in retention. 
A recent study by Combs, Stout, and Overton (1955) suggested 
that a recorded scream interfered with the retention of an auditory 
learning task. The task consisted of remembering an auditory series of 
right and left sequences. The recorded scream:-:was interpolated between 
the original presentation of the task and the retention test. This was 
interpreted in terms of perseveration theory. 
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All of the studies using human subjects and an intense, novel, 
interpolated activity have followed the classical retroactive inhibi-
tion procedure of introducing the interpolated activity between the 
original learning and the test for retention. 
Duncan (1949, p. 43) states that, 11 If the interpolated task is 
similar to the initial task, habit interference and unlearning may 
appear to eJq)lain adequately the retention loss. 11 He also stated, 
11 Competition of responses is probably to be expected in the classical 
retroactive inhibition design where the initial and interpolated tasks 
are similar'' (Duncan, 19 49, p • 42) • 
The alternative interpretations suggested by Duncan (1949), and 
the fact that there may have been some negative conditioning due to 
the response following an intense stimulus, suggests that the studies 
using human subjects lend little support to perseveration theories. 
The design which Thompson and Dean (1955) used in their study 
could easily be adapted for use with hw.an subjects. Their procedure 
was to introduce the interpolated activity after the original learning 
and after the learned response has been made. Typically in the human 
studies the. interpolated activity is introduced after the original 
learning but before the learned response is made . This was done to 
control for negative conditioning and to significantly reduce the 
possibility of learning a fear response which would cause interference 
and competition of responses. 
The two experimental designs which have been used with intense, 
interpolated activity can be combined in one experiment. A stimulus 
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can be interpolated between the original learning and the test for 
retention in one group, and after the original learning and the test 
for retention in a second group. A comparison between these 2 groups 
and a control group which receives no interpolated activity can be 
made. This comparison would indicate the effects due t o interference 
with the perseverative process as contbasted to the combined effects 
of interference with perseverative process and other depressent 
effects of an intense stimulus. The presentation of the intense 
stimulus after the original learning and the test for retent ion should 
not interfere with the retention of the original task in any way other 
than interference with the 11trace. 11 
CHAPTER II 
STATEMENT OF THE PROBLFl1 
Perseverative theories have not always been supported by experi-
ments utilizing an intense, novel, interpolated activity. The experi-
mental procedure that has been used m. th htnnan subjects introduces 
complications lmich allow alternative interpretations of the results. 
The experimental design used by Thompson and Dean (1955) with rats 
{ 
appears to eliminate all alternative interpretations except a unique 
effect of ECS when used as an inteI1Jolated activity. It has been shown 
that the unique effect of ECS may have contributed to the results they 
obtained. 
Recent theoretical work by Broadbent (1958) indicates that a 
flash of light of high intensity would have a high priority value for 
the individual. According to most perseveration theories such an 
intense, novel stimulus would be likely to i nterfere with the persev-
erating neural activity and consequently inhibit retention of the pre-
ceding task. The flash of light would not present electrical inter-
ference directly, as electroshock does, but would be expected to 
present indirect interference through neural activation. This 
stimulus could be interpolated at any time, in or after, the learning 
experience. 
A review of the pertinent literature indicates that inter-
polated activity presented between the original learning and the test 
for retention would result in maximum interference nth retention due 
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to interference with the perseverative process and factors other than 
interference with the perseverative process. Interpolated activity 
which is presented after the learning and a test for retention would 
not interfere with retention in any way other than to interfere with 
the perseverative process. 
The purpose of this experiment was: to determine if an intense, 
novel, interpolated activity would interfere with retention in humans 
and to determine if this interference was due to interference with the 
perseverative process, other types of interference, or to both factors. 
CHAPTER III 
MEI'HOD 
Subjects. The ~s were 71 volunteers from undergraduate courses 
in psychology at Fort Hays Kansas State College randomly assigned to one 
of three groups. 
Apparatus. The apparatus consisted of a display panel, a 
response panel (Fig . 1), an interval timer, a timing clock, and an 
electronic flash. The display panel was 16 inches square and had 49 
red light sources ½ inch in diameter. The lights were arranged in rows 
of 7 lights each. The response panel was 8 inches square and had 49 
pegs, arranged in rows of 7 each, ¼ inch in diameter and projecting½ 
inch through the top of the panel. E'.a.ch peg had a pin on its lower 
end. When the peg was depressed it automatically punched each ~ 1s 
response on a sheet of paper. Figure 2 presents -a score sheet indicat-
ing the correct responses. 
The room lighting was approximately 2.2 ft./candles as read on 
a G. E. Type PR-1 exposure meter (General Electric Co., 1952, p. 44). 
The electronic flash gave a light output of So watt/sec. for 
1/1,000 of a second. The electronic flash was lying on the table near 
the display panel. It was approximately 48 inches to the S I s lower 
right hand side and pointed directlya:, him. 
The time intervals were controlled by the interval timer and 
the timing clock. 
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Procedure. All Ss spent 3 minutes undergoing instruction and 
becoming accustomed to the reduced lighting in the test room. All Ss 
were tested individually. 
The following instructions were read to all Ss. 
This is a study in learning. You will see a pattern of 
lights on this panel . You will be allowed to study them 
for 5 seconds. study them well for you will be required to 
reproduce them soon. Immediately after studying the lights 
you will have a 10 second rest period. As soon as the 10 
seconds are up you will be given 15 seconds to reproduce the 
pattern. Reproduce the pattern as accurately as you can by 
pushing the pegs on this panel which correspond to the lights 
that were lit. I will tell you when to start and stop. 
A trial run utilizing a pattern of 3 lights was given to 
familarize the _§s with the equipment and the procedure. The S was 
then asked if he had any questions. He was then told the next run was 
11 for real. 11 
All ~s observed the same pattern of 5 randomly chosen lights . 
This pattern of lights is shown in Figure 2. 
After the ~shad completed the task they were shown a memory 
drum and told that it would be used for the final part of the experi-
ment. This deception was utilized to reduce rehearsing. All Ss were 
retested 24 hours later on the response panel. 
Experimental Design . The 3 groups received the following treat-
ment. The control group of 27 ~s observed the display panel for 5 
seconds, rested for 10 seconds, and was given 15 seconds to make their 
responses on the response panel. Experimental group 1 consisting of 
22 ~s observed the display panel for 5 seconds, rested for 10 seconds, 
and was given 15 seconds to make their responses on the response panel. 
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The flash was triggered at the end of the 15 second test period. 
Experimental group 2 consisting of 22 ~s observed the display panel for 
5 seconds, rested for 10 seconds, and was given 15 seconds to make their 
responses on the response panel. The flash was triggered at the end of 
the 10 second rest period. All £S were retested 24 hours later. 
Table l on the following page shows the sequence of events and 
the time intervals for the 3 groups . 
Analysis. The number of correct responses on the retest was 
used as each S's score. The response was deemed correct if the peg 
pushed corresponded to one of the illuminated lights. These scores 
were analyzed by~ tests to determine if the means of t he 3 groups were 
significantly different from each other. ! tests were applied to the 
test and retest means of the following pairs of groups, control versus 




5 sec 10 sec 1.5 sec 24 hours 120 sec 
Control Study Test Retest 
Exp. 1 Study Test -~ Retest 




The means and variances for the correct responses are reported 
in Table II on the following page. 
The results of the t tests are reported in Table III. No sig-
nificant differences were found to exist between any of the pairs of 
means. 
Since no significant differences were obtained between any of 
the means the hypothesis that an intense flash of light would interfere 
with retention was not supported. The nature of the interference, 
therefore, could not be determined. 
TABLE II 16 
MEANS .AND VARIANCES FOR CORRECT RESPONSES 
Group N Test Test 
Mean Variance Mean Variance 
Control 27 2.70 l.o6 2.19 1.56 
~erimental 1 22 2.50 1.61 1.95 1.59 
Experimental 2 22 2.36 1.87 1.95 1.50 
TABLE III 17 
RESULTS OFT TESTS¾-
Groups Test Retest 
Control versus Experimental 1 ... 58: .65 
Control versus E:>q)erjmental 2 .94 .66 
Eicperimental 1 versus Experimental 2 .34 .oo 
-l~ t of 1.67 required for P . ( .05 . 
CHAPTER V 
DISCUSSION 
This experiment was designed to determine whether an intense 
flash of light interfered with perseveration or interfered in some 
manner other than interference with perseveration. The latter 
hypothesis could not be tested because the flash was not shown to 
significantly interfere with retention. 
The results obtained with the two experimental groups are 
interesting even though they are not significant. The means of the 
two experimental groups are identical on the retest. The variances 
are highly similar. This suggests that the flash interfered just as 
much when it was presented after the response as when it was presented 
before the response was made. 
Most of the Ss did not believe that the flash interfered with 
their memory of the lights. Only a few ~s commented upon the flash. 
Increasing the intensity of the flash or a further reduction in room 
lighting might produce a greater decrement in retention. 
This experiment fails to confirm the results found by Combs, 
Stout, and Overton (19.59). One possibility for this difference is 
that different sense modalities were utilized. Perhaps the visual 
system is not as susceptible to interference as the auditory system. 
Further experimentation comparing the effects of interference upon the 
various sense modalities would provide a test of this hypothesis. 
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Even though the results did not support the hypotheses they do 
not necessarily refute them. Further evidence is necessary. Further 
studies utilizing this type of experimental design would be valuable 
for substantiating or refuting the trends obtained in this experiment 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
The ef fects of an i nt ense, novel, interpolated activity upon 
humans and animals were discussed. The previous .studies indicated that 
an experimental design could be utilized which would indicate whether 
the intense interpolated activity interfered with retention through 
interference with perseverative processes or through other factors . An 
intense flash of light was used as the interpolated activity. 
The purpose of the experiment was to determine if an intense, 
novel, interpolated activity such as a flash of light would interfere 
with retention. If the flash interfered with retention t he experiment 
was designed to determine whether the interference was due to inter-
ference with the perseverative processes or other factors. 
The ~s were randomly assigned to one of the three groups . The 
two experimental groups differed only in that the flash was introduced 
before a test response for one group and after a test response for the 
other group. A control group which received no flash was also utilized. 
The Ss observed a pattern of 5 lights for 5 seconds. Ten 
seconds later they were tested for retention of the light pattern . The 
two eJq>erimental groups had an intense flash of light interpolated 
either before or after the test for retention. All Ss were retested 
under the same conditions 24 hours later. These retest scores were then 
analyzed to determine if the flash significantly interfered with 
retention . 
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The two experimental groups did not differ significantly from 
each other or from the control group on either the test or retest. The 
hypotheses were not supported. 
The similarity of the two experimental groups suggested that the 
flash of light interfered just as much when it was presented after t he 
response as when it was presented before the response. Further evidence 
is necessary to either substantiate or refute this observation. If it 
were substantiated it could be concluded that the interference effects 
obtained were due to interference with the perseverative process. 
FORSYTH LIBRARY 
FORT HAYS KANSAS STATE COLLEGE 
REFERD-J CFS 
Broadbent, D. E. Perception and Communication. New York: Pergamon 
Press, 1958. 
Combs, R.H., Stout, R. J., & Overton, R. K. The effect of a change 
in sense modality upon retroactive inhibition. Unpublished 
manuscript, Fort Hays Kansas State College, 1959. 
Duncan, C. P. The retroactive effect of electroshock on learning. 
J. CQmp. physiol. Psychol., 1949, 42, 32-44. 
Harden, L. M. The effect of emotional reactions upon retention. J. 
gen. P?Ychol., 1930, J, 197-220. 
Hebb, D. O. Organization of Behavior. New York: Wiley, 1949. 
Geller, I., Sidman, M., & Brady, J. The effect of electroconvulsive 
shock on a conditioned emotional response: a control for 
acquisition recency. !!.• comp. physiol. Psychol ., 1955, 48 , 
130-131. 
General Electric Company. !.£ Use Your PR-1 1?5Posure ~ . 
West Lynn, Mass.: General Electric Co.,""1952. 
Gerard, R. W. Biological roots of psychiatry. Science, 1955, 122, 
225-230. 
Heistead, G. T. An effect of electroconvulsive shock on a conditioned 
avoidance response. !!_. comp. physiol. Psychol., 1955, ~ , 
-482-487. 
Hunt, H.F., & Brady, J. V. 
emotional response. 
88-98. 
Some effects of ECS on a conditioned 
J. comp. physiol. Psychol., 1951, 44, 
McGeoch, J. A., & Irion, A. L. The Psychology of Learning . 
New York: Longmans, Green and Co. , 195'2. 
Miller, N. E., & Coons, E. E. Conflict versus consolidation of memory 
to explain "retrograde amnesia11 produced by electro convulsive 
shock. Am. Psychologist, 1955, 10, 394-395. (Abstract) 
Overton, R. K. 
York: 
Thought and Action: Physiological AJ?proach. 
Random House, 1959. 
New 
Stevens, S. S. (ed.) Handbook of Exper:ilnental Psychology. New .York: 
John Wiley and Sons, Inc., 1951. 
Thompson, R., & Dean, W. A further · study on the retroactive effect 
of electro convulsive shock. J. comp. physiol. Psychol., 
1955, 48, 4sg_491. - . 
23 
'White, M. M. Influence of an interpolated electric shock upon recall. 
:I.•~- Psychol., 1932, 15, 752-757. 
TABLE IV 24 
RAW DATA FOR CONTROL GROUP 
Subject Test Retest 
Correct Response Correct Response 
1 2 2 
2 4 1 
3 4 4 
4 3 1 
5 2 3 
6 3 3 
7 2 4 
8 3 0 
9 1 3 
10 3 1 
11 5 5 
12 3 2 
13 3 2 
14 3 3 
15 1 2 
16 3 1 
17 4 0 
18 3 2 
19 2 1 
20 4 4 
21 3 3 
22 1 1 
23 1 1 
24 2 2 
25 3 3 
26 3 3 
27 2 2 
TABLE V 25 
RAW DATA FOR EXPERiltJ:ENTAL GROUP 1 
Subject Test Retest 
Correct Response Correct Response 
1 3 3 
2 3 3 
3 1 1 
4 1 0 
5 3 3 
6 4 3 
7 4 1 
8 3 2 
9 2 0 
10 1 1 
11 1 1 
12 3 3 
13 1 1 
14 3 4 
15 4 3 
16 1 2 
17 l 1 
18 1 1 
19 4 4 
20 3 3 
21 5 3 
22 3 0 
TABLE VI 26 
RAW DATA FOR EXPERIMENTAL GROUP 2 
Subject Test Retest 
Correct Response Correct Response 
1 4 3 
2 2 2 
3 0 0 
4 4 2 
5 2 1 
6 2 1 
7 4 4 
8 2 2 
9 2 0 
10 2 3 
11 1 3 
12 3 3 
13 5 3 
14 3 3 
15 3 3 
16 4 4 
17 1 1 
18 1 1 
19 4 1 
20 1 
21 2 2 
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Figure 2 . Score sheet and correct responses 
